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INTRODUCTION 
Various silvicultural systems and methods of applying 
these systems are being attempted in the western larch 
(Larix occidentalis Nutt.)^ stands of the Northern Rocky 
Mountain region. This report is intended to portray develop­
ments following a typical commercial seed tree cutting, with­
out consequent seedbed preparation, in a larch stand. The 
compilation and analysis of data gathered on this particular 
cutting should add to the still meager information on larch 
stands, and may offer leads for further investigation and 
study. 
Location of the Study Area 
The larch stand under study is located in the Coram 
Experimental Forest of Northwestern Montana. This forest 
was formally established and approved by the Chief Forester, 
United States Forest Service, on June 21, 1933. There are 
7,32^ acres in the Coram Experimental Forest with administra­
tive operations carried out by personnel of the Flathead 
National Forest. The general management and silvicultural 
iFor convenience the term larch shall be used here­
after in referring to this species. 
-2-
pfcilicy is determined by, and is the responsibility of, the 
Northern Rocky Mountain Forest and Range Experiment Station 
of the U. S. Forest Service. The first experimental studies 
were initiated in 1946. A research program was then devel­
oped as a result of the formation of the Upper Columbia 
Research Center (a branch of the aforementioned Experiment 
Station) in 1946. The Upper Columbia Research Center has 
recently undertaken projects in research into the Larch-
Douglas Fir (Larix occidentalis Nutt.—Pseudotuga taxifolia 
(Poir.) Britt.J forest type at Coram, motivated partly by 
the increasing commercial importance of the type. 
2a forest type is an association of tree species, or 
a single species, presently occupying the ground area. The 
term contains no implication of the relative permanence of 
the species relationship. The Larch-Douglas fir type is 
defined (U. S. Forest Service, 1944) as a stand containing 
60 percent or more of larch trees. The primary associate of 
larch in this type is Douglas fir f Pseudotuga taxifolia 
(Poir.) Britt.} Secondary associates include, with local 
variations, grand fir fkbies grandis (Dougl.) Lindl.J, 
Engelmann Spruce (Picea engelmanni Parry), alpine fir (Abies 
lasiocarpa Nutt.), lodgepole pine (Pinus murrayana Balf.), 
western white pine (Pinus monticola, Dougl.), and western 
hemlock /"Tsuga heterophylla (Rafm.) Sarg.J. 
THE LARCH-DOUGLAS FIR TYPE3 
One of the most extensive cover types in the Northern 
Rocky Mountains is Larch-Douglas fir. This is particularly 
true of northeastern Washington, northern Idaho, and north­
western Montana, where the type attains its best development 
(Johnson and Bradner, 1932; Green, 1933). Within the botani­
cal range of larch, the species is generally associated with 
Douglas fir; however, the proportion varies in individual 
stands. The botanical range of larch extends from southern 
British Columbia to the western slopes of the Cascade Moun­
tains of Oregon (Figure 1). The species grows on mountain 
slopes, stream bottoms, valleys, and flats, preferring north 
and west exposures and elevations between 2,000 and 7,000 
feet (Johnson and Bradner, 1932). 
In northwestern Montana, the Larch-Douglas fir type 
occupies an intermediate position in elevation between wes­
tern yellow pine and the subalpine types (Figure 2). Fires 
and heavy cuttings have increased the distribution of larch, 
presumably because of larch*s intolerance of shade (Johnson 
and Bradner, 1932). The basic studies of the Larch-Douglas 
^As there have been several substantial studies 
recently reviewing and adding to the local silvicultural 
knowledge of the Larch-Douglas fir type, the writer has re­
frained from including detail here. Recommended references 
are LeBarron, 194&; Polk, 1949; Roe, 194S and 1951. 
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FIGURE 1 
BOTANICAL RANGE OF WESTERN LARCH 
(LARIX OCCIDENTALIS NUTT.) 
(JOHNSON AND BRADNER, 
1932; PRESTON, 1943). 
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FIGURE 2 
A TYPICAL LARCH-DOUGLAS FIR STAND 
IN NORTHWESTERN MONTANA, CORAM 
EXPERIMENTAL FOREST 
fir type previously cited all agree that larch needs a large 
amount of light for successful reproduction and growth. 
Larch maintained itself in the virgin Larch-Douglas fir type 
by means of the larger openings made in stands by natural 
interferences in succession such as fire (Johnson and Brad­
ner, 1932; Roe, 1943). The thick bark of the species results 
in a relatively high fire resistance. Larch seed trees af­
ford a measure of "fire insurance" in the event of fires 
following logging. 
Larch begins to bear some seed annually after 50 to 
60 years of age. Good seed crops are irregular, usually oc­
curring at five or six year intervals (Johnson and Bradner, 
1932; Green, 1933). Seed germination is prompt. Germination 
and seedling growth is favored by mineral soil or scorched 
duff surfaces. 
Studies by Roe, 1943 and 1951 and LeBarron, 1943, 
indicate that the occurrence of larch seed crops is rather 
irregular. Seedlings may become established on a variety of 
surface materials. Young larch trees grow best in full sun­
light, but some shade seems to protect tender seedlings from 
excessive solar heat and drought. 
LOGGING ON THE STUDY AREA 
During the World War II period (1942 to 1945) there 
was a great manpower shortage and increased timber demand. 
It was necessary for logging operations in the Flathead 
Valley to function on a yearlong basis. Prior to that time, 
local logging companies had been shutting down for the 
winter period January to April. A great many of the acces­
sible logging areas in this district were closed to logging 
during the winter months; however, the Coram Experimental 
Forest staff agreed to a proposal by the supervisor of the 
Flathead National Forest to sell accessible timber located 
in the experimental area to help alleviate the lumber 
shortage. This area included about 1,3^5 acres of the Larch-
Douglas fir type (Figure 3).^" The logging operations removed 
19 million board feet of timber from the area, during the 
three year war period. Timber removal was designated by the 
following marking rules, as later summarized by Roe, 1952: 
The general objective was to obtain larch and 
spruce reproduction and to leave sufficient volume 
4The stand under study was heavier to larch than most 
in the area and was probably larch type, technically speak­
ing. Nevertheless, the stand is in an area of larch, mixed 
in greater or smaller proportion with Douglas fir. Silvicul­
tural studies of larch regeneration do not at present draw as 
fine a line between the two types as the type descriptions 
may suggest. 
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to furnish the basis for second cut in about 50 
years. About five larch trees per acre, 20 to 24 
inches d.b.h. [diameter breast high; 4.5 feet 
above average ground level—ed.J having full crowns, 
and which appeared to be windfirm because of their 
position in the stand, were reserved as seed trees. 
Douglas fir trees with thrifty, full crowns were 
left wherever necessary to obtain a uniform distri­
bution of seed trees in the absence of suitable 
larch. No effort was made to leave white pine, 
because the cutting area was outside of blister rust 
protection. Ponderosa pine represented such a minor 
portion of the stand that no attempt was made to 
perpetuate that species. 
The timber in the South Fork of Abbott Creek sale area 
was divided into seven small cutting blocks (Figure 3). The 
timber on these blocks was sold to four different logging 
companies (Appendix). As a result each operator working in 
the area built hisv own road system. These roads were poorly 
constructed. Consequently, 90 percent of the roads on the 
sale area are no longer serviceable (Figure 4). 
The logging operations were by the conventional crawler 
tractor skidding method. Skid trails ranged up to 50 per­
cent in gradient and were spaced approximately 300 feet 
apart. 
In general, the marking rules for the individual cut­
ting blocks were as follows:5 
1. Seventy-five percent of the total volume in trees 
16 inches d.b.h. and over shall be cut. 
2. Trees between 14 and 16 inches d.b.h. not desig­
nated for reservation may be cut at the option of 
5Based on the Northern Rocky Mountain Forest and 
Range Experiment Station record at the completion of sale. 
-10-
FIGURE 4 
CONDITION OF A PORTION OF THE SALE AREA AFTER LOGGING; 
SHOWING AN OLD LOGGING ROAD. 
Note the larch reproduction and the open character of the 
stand. 
-11-
the purchaser. 
3. A strip from 100 to 300 feet wide along the main 
road will be reserved from cutting except for a 
light cutting of merchantable trees designated by 
the Forest Officer. 
4. Four or five larch trees, Id to 24 inches d.b.h., 
per acre will be reserved as a seed source. 
In general, slash disposal on the sale area was per­
formed by the pile and burn system, confined largely to mill 
sites and along the roadside strips. 
The detailed information by blocks covering statistics 
such as species composition and residual stand, (supported 
by maps), may be found in the Appendix. 
POST-CUTTING EXAMINATION 
With the establishment of the Upper Columbia Research 
Center in 1946, the Northern Rocky Mountain Forest and Range 
Experiment Station began to take an active interest in the 
Larch-Douglas fir type on the Coram Experimental Forest. As 
a part of this program the Station decided to make a post-
cutting examination of the World War II cutting areas. Plans 
for the examination of the cut-over blocks were devised by 
Mr. Kenneth N. Boe of the Northern Rocky Mountain Forest and 
Range Experiment Station in June, 1951* The following in­
formation is his summary of the plan: 
Field survey and search of file will be conducted 
for cut-over blocks A, B, C, D, X, Y, and Z to ob­
tain the following: 
1. Bring up to date all information and maps 
pertaining to the individual cuttings. 
2. Determine present merchantable volume by 
species on each block. 
3. Measure the pole, sapling, and seedling 
stand on each area by species. 
4. Measure average growth since logging by 
species. 
Record of condition at completion of sale 
For each block a record of the items listed on page 
91-93, Timber Management Handbook yill be obtained from 
the files at Coram Ranger Station.6 
Field surveys. 
On each cutting block a 5 percent cruise of all 
trees 4 inches d.b.h. and over will be measured on 
1/10 acre plots (radius 37.2 feet), spaced 2 chains 
apart in line and lines 10 chains apart. The follow­
ing information will be recorded: 
^Reference may be made to the record at the completion 
of sale for each block, in the Appendix. 
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1. Tally of trees by 1 inch diameter classes. 
2. Measure of 5 year pre-logging and all post-
logging growth and total and merchantable 
height on nearest tree to plot center. 
Growth will be measured by one boring on 
each tree. The side bored will be varied 
by cardinal directions from tree to tree. 
On even-numbered plots the tree to be 
measured will be 10 inches and over, while 
on odd-numbered plots, the tree will be 4 
to 10 inches d.b.h. Cull will be estimated 
on this sample tree. 
3. Determination of age on enough trees to 
classify the age class of the stands. 
On a circular milacre plot (radius 3.72 feet) lo­
cated at the center of each 1/10 acre plot, the 
tallest tree by species of subsequent seedlings and 
advance reproduction, including the 3 inch d.b.h. 
class, will be recorded. If the milacre plot is 
occupied, or more than 50 percent of the plot area 
falls within the vertical projection of the crown 
edge of trees 4 inches d.b.h. and larger, no record 
will be made of the presence or absence of seed­
lings and saplings; however, a notation will be 
made of the larger tree stocking the plot. (Note: 
Kind of seedbed was recorded on only a portion of 
the plots. This change was made after part of the 
field work had been completed.) 
A tracing of each sale area map will be carried 
in the field and corrections of road locations, 
boundaries or other features will be plotted on 
this map. Larch sawlog stands exceeding 5,000 
board feet per acre and pole stands of greater 
density than the average for the cutting block 
will be typed out to a minimum of 5 acres. 
Post sales surveys have been made on blocks B, 
X, and Y. The survey records or copies will be 
obtained for our files. If the records are incom­
plete, additional field work may be required. 
(Note: Block X was surveyed according to the above 
plan. The procedure on Blocks B and Y was amended 
as follows: 
Tally of all trees 4 inches d.b.h. and larger 
and a measure of growth of pole size and sawlog 
size trees was recorded on plots spaced at 10 chains 
interval in line. Reproduction was recorded on 
plots spaced at 2 chain intervals in line. Cruise 
lines were 10 chains apart as described earlier. 
(Boe, 1951). 
The author used the data produced by the post-cutting 
-14-
examination for this analysis of the development of reproduc­
tion on the sale area following cutting. 
ANALYSIS OF THE DATA 
Publications concerning the silviculture of larch 
indicate that it is necessary to open up the crown canopy of 
the stand and possess an adequate seed source for the natural 
regeneration of this intolerant species (LeBarron, 1943; Polk, 
1949; Roe, 1951). A table showing the volume of the original 
stand and of the residual stand was compiled (Table I) as a 
basis for a further test of these opinions. 
This volume comparison table shows that the original 
volume per acre and the volume cut per acre differed widely 
among blocks. However, the resulting residual volumes per 
acre varied little. In this respect the area may be con­
sidered homogeneous and analyzed as one unit. 
Sources of Reproduction 
The marking rules for the sale area call for a 
residual stand of four or five 13-24 inches d.b.h. larch 
trees per acre for seed trees (Figure 5). In the Stand 
Table of Residual Trees per Acre (Table II), 13 inches has 
been taken as the smallest effective seed tree. The author 
believes that this action will give a very conservative esti­
mate of the seed trees reserved per acre, as some silvicul-
turists classify down to 16 inches d.b.h. as seed trees in 
-15-
TABLE I 
VOLUME COMPARISON TABLE 
Cut Scale Residual Volume per Acre 
Block Acreage Board Cruise Board Original Cut Residual 
Feet Feet 
Percent Slope 
Cut and 
Aspect 
A 82 538,927 257,316 9,710 6,572 3,138 67.7 
B 220 2,140,522 1,116,060 14,802 9,729 5,073 65.7 
C 238 3,271,113 937,482 17,683 13,744 3,939 77.7 
D 230 3,252,371 952,200 18,281 14,141 4,140 77.3 
X 164 2,359,653 596,140 18,024 14,389 3,635 79.8 
Y 176 3,316,200 657,184 22,576 18,842 3,734 83.5 
Z 275 4,253,133 1,325,500 20,286 15,466 4,820 76.2 
,al 1,385 19,131,919 5,841,882 18,032 
(Average) 
13,814 
(Average) 
4,218 
(Average) 
76.6 
(Average) 
35# 
2/3 level 
1/3 W 25 to 
,30# 
2/3 level 
1/3 W 30# 
W to SW 
30-40# 
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FIGURE 5 
RESIDUAL LARCH SEED TRESS; BLOCK 
CORAM EXPERIMENTAL FOREST 
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TABLE II 
STAND TABLE OF RESIDUAL TREES PER ACRE BY SPECIES 
Wes­ Doug­ Engel- White Alpine Lodge - Western 
DBH tern las mann Pine Fir pole Hemlock 
Larch Fir Spruce Pine 
4 .52 1.41 2.47 .34 3.95 .48 .02 
5 .54 1.53 2.94 .48 3.79 .41 .00 
6 .35 1.86 2.82 .65 3.06 .43 .05 
7 .22 1.90 2.26 .53 1.89 .56 .09 
8 • 28 1.42 2.30 .74 .79 .62 .09 
9 .47 1.74 1.56 .53 .36 .41 .00 
10 .46 1.20 1.10 .31 .10 .24 .03 
11 .41 1.00 .85 .35 .09 .25 .07 
12 .73 1.04 .89 .25 .07 .13 .04 
13 .34 .78 .55 .12 .10 .00 
14 • 64 .79 .50 .10 .03 .00 
15 .47 .53 .26 .07 .02 .02 
16 .36 .27 .06 .03 
17 .41 .17 .11 
Total 6.70 15.64 18.67 4.50 14.10 3.68 0.41 
SEED TREES 
13 .40 .13 .06 
19 .37 .10 .05 
20 .31 .11 .04 
21 .35 .05 .01 
22 .43 .00 
23 .40 .03 
24 .17 .02 .02 
25 .35 .02 
26 .16 
27 .11 
28 .00 
29 .05 
30 .00 
31 .01 
34 .02 
40 .01 
42 .02 
Total 3.16 0.46 0.18 — — 
L No. ' Trees 
Acre by 
>ecies 9.86 16.10 18.85 4.50 14.10 3.68 0.41 
Total Number of Trees per Acre 67.50 
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this species. 
The Stand Table of Residual Trees per Acre shows that 
larch is the most abundant species in the seed tree group. 
This result should be expected since the stand was logged on 
a larch seed tree basis. However, it should be noted that 
only 3.8 seed trees per acre were reserved, whereas the 
marking rules called for 4 or 5 residual seed trees per acre. 
(Distribution was: larch, 3.2; Douglas fir, 0.4; Engelmann 
spruce, 0.2 seed trees per acre.) It should also be noted 
that the smaller trees are predominantly Douglas fir, Engel­
mann spruce, and alpine fir. These secondary species are 
prolific and precocious seeders (Green, 1933). They can be 
usually expected to perpetuate themselves in a new stand 
after logging, regardless of whether they have reached an 
arbitrary minimal size to be classed as a seed tree. 
Present and Probable Future Stand 
The results of this phase of the study can also be 
presented most clearly in tabular form (Table III). Advance 
reproduction was recorded in the field as such, because in 
the judgment of the forester it was reproduction already 
established on the area at the time of logging (Figure 6). 
Subsequent reproduction was recorded as such if it had 
definitely seeded in during or after the logging operations 
(Figure 7). 
In both categories, the tree recorded was dominant 
regardless of its size. Theoretically, it is the one tree 
TABLE III 
DOMINANT TREE DATA 
Number Percent Non- Percent Plots Percent Plots Percent Plots Percent Percent 
of 
.ocks Plots 
stocked 
Plots 
dominated 
by a tree 
4 inches 
d.b.h. or 
greater 
with 
Advance 
Repro­
duction 
with 
Subse­
quent 
Repro­
duction 
for 
Block 
A 45 7.50 6 13.33 9 20.0 13 23.39 17 37.73 100 
B 35 14.21 23 32.94 7 3.24 23 27.06 27 31.76 100 
C 121 20.02 49 40.50 16 13.22 11 9.09 45 37.19 100 
D 66 11.00 29 43.93 6 9.09 15 22.76 16 24.22 100 
X 75 12.5 35 46.67 7 9.33 14 13.66 19 25.34 100 
Y 33 14.77 42 47.73 5 5.63 14 15.90 27 30.69 100 
Z 120 20.00 56 46.66 10 3.34 16 13.33 33 31.67 100 
Total 600 100 245 40. 33 60 10.00 106 17.67 139 31.50 100 
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ADVANCE REPRODUCTION 
FIGURE 6 
Advance reproduction; dominated by a 
year old larch, 4.5 feet in height. 
SUBSEQUENT REPRODUCTION 
FIGURE 7 
Subsequent reproduction; dominated by a 4 
year old larch seedling, 1.5 feet in 
height. 
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that would probably maintain itself on the milacre sampled. 
Trees within plots that were shaded by larger trees (4 inches 
d.b.h. and larger) were not recorded if the shading could 
cause mortality (Figure 6). 
Table III is a prediction of the probable future 
stand. It shows the percentage of reproduction that is 
dominant on the study area, but does not give the total re­
production present. However, it is possible to use the tabu­
lation as a very conservative estimate of the reproduction 
present. 
It may be noted from Table III that there were 600 
sample cruise plots taken on the sale area. As mentioned in 
the review of the post-cutting examination, these plots were 
1/10 acre in size for the tabulation of residual stand trees, 
with a 1/1000 acre (one milacre) plot at the center of each 
plot for the collection of advance and subsequent reproduction 
data. This amounts to 60 acres (4 percent) of the sale area 
sampled for residual trees and 0.6 acre (.04 percent) sampled 
for the combined reproduction data. Table III is of par­
ticular interest in that it gives two essential statistics; 
?In silvicultural studies an area is arbitrarily con­
sidered fully stocked with reproduction if there is at least 
one healthy seedling per milacre, on the theory that there 
are then 1,000 well distributed seedlings per acre. Thus, an 
area is spoken of as "stocked" to given percentages of a par­
ticular species per acre. The Northern Rocky Mountain Forest 
and Range Experiment Station considers 75 percent stocking as 
"adequate". Commercial operators on the West Coast consider 
that reproduction is a failure and planting or interplanting 
is necessary if the area is not 80 percent stocked five years 
after logging. 
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3HADSD REPRODUCTION 
FIGURE 8 
Reproduction shaded by a larger tree (4 inches d.b.h. 
and larger). 
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namely, that 40.8 percent of the plots sampled were non-
stocked at the time of examination, and that 31*5 percent of 
those stocked came into dominant reproduction since the time 
of logging. 
Stand Composition by Species—Total Area 
A breakdown of the dominant tree data of Table III 
results in a listing of the stocking by species (Table IV). 
Attention is drawn to the strength of Douglas fir representa­
tion, particularly in the larger size class of dominant 
trees, and the reverse tendency of the other strong repre­
sentative, larch, which has come in largely as reproduction 
following logging. The minor species are Engelmann spruce, 
alpine fir, lodgepole pine, and white pine in that order of 
occurrence. 
g 
The mortality factor has not been applied to the re­
production data. It is believed that since only dominant 
trees were recorded in each plot, the effect of mortality of 
the dominants on the new stand could easily be absorbed by 
the large number of non-recorded seedlings in the plot which 
contained the dominant. Private correspondence with the 
staff of the Experiment Station has indicated that practi­
cally all of the stocked milacre plots contained subdominant 
seedlings. 
a 
The mortality factor refers to the normal loss of 
seedlings through diseases, insects, fungi, and adverse en­
vironmental conditions. (Boyce, 1948.) 
TABLE IV 
REPRODUCTION STAND COMPOSITION BY SPECIES—TOTAL AREA 
Larger Percent Advance Re­ Percent Subsequent Percent 
Trees* production** Reproduc­
Species tion*** 
Number of Number of Number of 
Plots Plots Plots 
Western Larch 8 13.3 20 18.9 86 45.5 
Douglas Fir 23 33.4 37 34.9 57 30.2 
Engelmann Spruce 12 20.0 20 18.9 21 11.1 
White Pine 3 5.0 3 2.8 3 1.6 
Alpine Fir 11 18.3 22 20.7 12 6.3 
Lodgepole Pine 2 3.3 4 3.8 10 5.3 
Western Hemlock — mm mm — — -- mm mm 
Birch 1 1.7 — — — 
Total 60 100.0 106 100.0 189 100.0 
Total number of milacre plots sampled 600 
Number of non-stocked plots 245 
Percentage of non-•stocked plots 40.83 
Percentage of larger tree plots 10.00 
Percentage of advance reproduction plots 17.67 
Percentage of subsequent reproduction plots 31.50 
*Trees 4 inches d.b.h. and larger which occupy or cover 50 percent or more of the 
milacre plot, by a vertical projection of the crown edge. 
**The advance reproduction if dominant on a milacre plot. 
•••The subsequent reproduction if dominant on a milacre plot. 
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LARCH REPRODUCTION 
FIGURE 9 
Larch reproduction in an open stand with a slight 
northeastern exposure, Larch is 
the light colored species. 
DISCUSSION 
As stated in the introduction, this paper portrays 
the trend of reproduction development on the study area after 
a seed tree cutting without seedbed preparation. There are 
several important trends to be discussed here. 
The Volume Comparison Table (Table I) substantiates 
the statement that the sale area had a high percentage of 
the total stand volume cut (76.6 percent average). The re­
sult was a relatively open stand on the sale area, (23.4 
percent of the original volume remaining). This condition 
is very favorable to the establishment of larch reproduction 
(see Larch-Douglas fir type, p. 3). 
Table II clearly shows larch as the predominating 
seed tree species. However, it also shows Engelmann spruce, 
Douglas fir, and alpine fir high in the total number of 
trees per acre. A good percentage of these latter species 
represent trees in the non-merchantable class (below 12 
inches d.b.h.). 
At this point several questions arise. Should these 
trees be removed to further the opening of the stand for 
larch reproduction, thereby allowing more light on the forest 
floor and less competition to the larch? Would the removal 
of these trees reduce the survival rate of larch reproduction 
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by leaving them unprotected against the elements? Is it 
possible that the removal of these trees would leave the way 
open for an increase of local brush species causing a de­
crease in light and an increase in competition? Questions 
of this nature are unanswerable from the scope of this study, 
but present possible leads for future research. 
In relation to the preceding questions on the effect 
of the small residual trees per acre, it should be noted 
(Table III) that only 10 percent of the reproduction plots 
sampled were dominated by trees four inches d.b.h. and 
larger. Apparently only a small percentage of the reproduc­
tion stand will be adversely affected by the larger trees 
residual from this type of logging operation. At the same 
time it should be noticed that 40.83 percent of the reproduc­
tion plots not so dominated were nevertheless non-stocked. 
Combining these percentages, 50.83 percent of the sale area 
had no reproduction or was presumably shaded out by larger 
trees at the time of examination. Therefore, the remaining 
49.17 percent of the area was in reproduction. Although the 
percentage figure in reproduction in itself is a means of 
judging the efficacy of this cutting, further conclusions 
will be drawn from the data. 
At the time of the 1951 examination, about seven years 
after logging, only 17.67 percent of the milacre plots were 
in advance reproduction (Table III). Subsequent reproduction 
(that which established itself on the area since logging) 
occupied the remaining 31.5 percent of the area. This 
-30-
reproduction is the primary interest of this paper; there­
fore, a species breakdown of the reproduction is necessary 
(Table IV). 
L$rch is favored in the initial bid for dominance 
provided it has light and growing space. Seedlings will 
grow 5 to 8 inches high the first year and to 16-22 inches 
by the third year (Green, 1933). Later in its long (average 
300 to 400 years) life larch is a comparatively slow growing 
species. Thus, the intolerance of the species to shade makes 
it necessary that larch establish early dominance in the 
stand. Table IV indicates that larch has gone a considerable 
way to so doing on this area. Larch subsequent reproduction 
predominates over subsequent and advanbe reproduction of the 
other species. The quantity of this reproduction is 86 
milacre plots or 14*32 percent of the total plots sampled. 
Douglas fir is the closest rival species with 57 milacre 
plots or 9*5 percent of the total plots. Such data indicates 
that the heavy cutting on this area has apparently encouraged 
larch reproduction. (Apparently the same holds true for 
Douglas fir.) 
A significant sidelight on the study is that 38 mil-
acre plots (44 percent) of the 86 milacre plots occupied by 
dominant larch subsequent reproduction occurred on mineral 
soil seedbeds presumably created by the logging activities 
(see Table VI, Appendix). This condition seems to have 
markedly increased the total larch reproduction. This devel­
opment is particularly striking when it is realized that 
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there were only 58 milacre plots with a mineral soil seedbed 
% 
within the entire 600 plots sampled. Thus, only, 9.67 per­
cent of the area was recorded as mineral soil seedbed. The 
post-cutting examination report states that the seedbed type 
was not recorded for Block A (containing 82 acres). For the 
total area of 1,385 acres, the percentage of mineral soil 
exposed should therefore fall above 9#67 percent. With 
present methods of iogging, State slash disposal laws, and 
U. S. Forest Service regulations, the author believes that 
the average stand of timbe»,cut under U. S. Forest Service 
administration will show similar percentages of exposed min­
eral soil after the completion of sale provisions. Under 
these general conditions the mineral soil exposed should be 
a relatively uniform element favoring larch reproduction. 
As discussed, larch is the abundant species in the 
subsequent reproduction class (45.5 percent); however, 
Douglas fir is represented by 57 milacre plots (30.2 percent, 
Table IV). From this data it appears that the new stand 
will be of the typical Larch-Douglas fir type. In consider­
ation of the future stand, the advance and subsequent repro­
duction should be combined for a clearer picture of develop­
ment (Table V). 
It is very probable that the future stand will closely 
parallel the present reproduction stand as shown in Table V. 
This statement should be qualified, stating that the residual 
tree stand is being held for a second cutting of the area in 
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TABLE V 
PRESENT DOMINANT ADVANCE AND 
SUBSEQUENT REPRODUCTION 
ON THE STUDY AREA 
Species Plots Percent 
Western Larch 106 35 
Douglas Fir 94 32 
Engelmann Spruce 41 14 
Alpine Fir 34 12 
Lodgepole Pine 14 5 
White Pine 6 2 
Total 295 100 
Note: 295 milacre plots of the total 600 plots contain 
reproduction (49.17 percent). 
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about 50 years (this is stated in the marking rules). There­
fore, the residual stand should not be included as an in­
tegral part of the future stand. 
CONCLUSIONS 
In a 76.6 percent by volume cut larch stand, in which 
there was no seedbed preparation included, 3.2 of a total of 
3.8 seed trees per acre (trees 18-24 inches d.b.h.) reserved 
were larch. In this instance data gathered during a post-
cutting examination, seven year* after logging establishes 
that: 
1. Reproduction of all species was limited to 49.17 
percent of full stocking. Although 10 percent of the area 
is presumed unavailable to reproduction due to the space oc­
cupied by the residual stand, 40.83 percent non-stocking 
seven years following logging is generally considered a low 
degree of productivity. (Table III and Analysis of Data, 
p. 23.) A larger residual stand of seed trees, or some seed­
bed preparation, or both appears necessary to obtain a satis­
factory larch reproduction stand. 
2. Of the reproduction present, 17.67 percent was 
already on the area prior to logging (advance reproduction). 
Advance reproduction may be expected in this kind of stand 
and it may also be expected to be of the more tolerant 
species (Douglas fir, Engelmann spruce, etc.). 
3. Heavy commercial seed tree cuttings comparable to 
this type may be expected to result in reproduction subse-
-34-
-35-
quent to logging that is predominantly larch (Table IV). 
Larch reproduction is apparently most numerous on portions 
of the area scarified in the course of logging activity. 
4. When both types of reproduction (advance and sub­
sequent) are combined, it is found that larch holds a slight 
dominance over Douglas fir (Table V). 
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APPENDIX 
TABLE VI 
REPRODUCTION STAND COMPOSITION BY SPECIES—TOTAL AREA 
Note: This table is similar to Table IV, except all plots which were on a mineral soil 
seedbed (skidroads, millsites, etc.) have been removed from the tabulation. 
Larger Percent Advance Re­ Percent Subsequent Percent 
Trees* production** Reproduc­
Species tion*** 
Number of Number of Number of 
Plots Plots Plots 
Western Larch 8 13.3 18 17.48 48 34.29 
Douglas Fir 23 38.4 37 35.92 56 40.00 
Engelmann Spruce 12 20.0 19 18.45 16 11.43 
White Pine 3 5.0 3 2.91 3 2.14 
Alpine Fir 11 18.3 22 21.36 11 7.86 
Lodgepole Pine 2 3.3 4 3.88 6 4.28 
Western Hemlock - - — - - - -
Birch 1 1.7 - - — — 
Total 60 100.0 103 100.0 140 100.0 
Total number of milacre plots sampled 542 
Number of non-stocked plots 239 
Percentage of non-stocked plots 44*1 
Percentage of larger tree plots 11.1 
Percentage of advance reproduction plots 19*0 
Percentage of subsequent reproduction plots 2&8 
*Trees 4 inches d.b.h. and larger which occupy or cover 50 percent or more of the 
milacre plot, by a vertical projection of the crown edge. 
••The advance reproduction if dominant on a milacre plot. 
***The subsequent reproduction if dominant on a milacre plot. 
TABLE VII 
TABLE OF RESIDUAL STAND (4 INCHES D.B.H. AND UP) PER ACRE 
Blocks Species 
(Acres) Western Douglas Engelmann White Alpine Lodgepole Western Total All 
Larch Fir Spruce Pine Fir Pine Hemlock Species 
A 16.89 35.55 29.55 15.33 38.44 4.22 0.22 140.21 
(82) 
5.18 a, 6.12 6.24 4.24 2.47 6.70 0.12 31.05 
(220) 
16.94 73.64 C 
/ oo d \ 
8.60 15.54 7.02 21.57 3.72 0.25 
\ ) 
D 15.60 3.18 43.94 10.60 21.82 5.15 1/21 101.52 
(230) 
22.86 0.62 X 10.56 20.13 12.92 4.35 mm mm 71.45 
(176) 
0.61 Y 3.05 2.29 5.00 0.24 1.10 0.12 13.41 
(164) 
13.83 9.58 0.66 Z 10.66 34.57 0.58 1.25 71.14 
(275) 
Area 
Total 9.86 16.11 18.87 4.49 14.10 3.68 0.42 67.54 
(1385 ) 
TABLE VIII 
TABLE OF DOMINANT ADVANCE REPRODUCTION PER ACRE 
i •p-
Blocks Species 
(Acres) Western Douglas Engelmann White Alpine Lodgepole Western Total All 
Larch Fir Spruce Pine Fir Pine Hemlock Species 
A — 111.10 66.66 22.22 66.66 22.22 — 283.83 
(82) 
B 94.11 58.82 94.11 23.53 70.58 23.53 — 364.67 
(220) 
C 16.53 33.06 24.79 16.53 57.85 8.26 — 157.03 
(238) 
D 106.06 15.15 45.46 — 106.06 — — 272.74 ^ 
(230) 
X 12.43 149.11 12.43 — 12.43 ~ — 186.39 
(176) 
Y 24.39 24.39 85.37 — 36.58 12.19 — 182.93 
(164) 
Z 33.32 83.31 8.33 — 8.33 — — 133.29 
(275) 
Ai*&& 
Total 46.49 62.50 44.05 7.89 50.28 7.92 — 219.12 
(1335) 
TABLE IX 
TABLE OF DOMINANT SUBSEQUENT REPRODUCTION PER ACRE 
Blocks 
(Acres) 
Larch Fir Spruce 
Species 
White Alpine Lodgepole Western Total All 
Pine Fir Pine Hemlock Species 
— 44.44 66.66 377.73 
23.53 35.29 35.29 317.62 
8.26 41.32 8.26 374.91 
15.15 15.15 45.46 333.35 
— — 37.28 273.37 
— — — 365.85 
— 8.33 — 316.57 
7.67 19.51 23.26 333.00 
VuJ 
A 38.88 155.54 22.22 
(82 )  
B 23.53 199.92 
(220) 
C 198.35 41.32 74.38 — fc. *-
(238) 
D 181.83 45.46 30.30 
(230) 
X 124.36 86.98 24.85 
(176) 
Y 170.73 97.56 97.56 
(164) 
Z 183.28 108.30 16.66 
(275) 
Area 
Total 145.68 99.73 37.15 
(1385) 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
C«ram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. Sale designation: Superior Building Co. (Block A) 
6-24-43• 
B. Location: Parts of sections 2, 3, 10 and 11, 
T. 30 N., R. 19 W. MPM, Abbot Creek Drainage. 
C. Area cut orer: 82 acres. 
D. Amount and value of cut: 
Value 
FBM Stumpage Slash K-V 
Total Per acre Per M Total 
Larch 441,725 5,387 #3.00 #1,325.17 #331.29 #110.43 
D. Fir 67,334 821 3.00 202.00 50.50 16.83 
Spruce 14,676 179 3.00 44.03 14.67 3.67 
W. Pine 15,192 18? 4.00 60.77 15.19 3.80 
Total 538,927 6,572 1,631.97 411.65 134.73 
E. Period of cutting: 6-24-43 to 11-30-43. 
F. Description of timber: none. 
G. Marking rules: Seventy-five per cent of total 
volume on the sale area in trees 16 inches and 
over. Trees not designated for reservation and 
which are between 14 and 16 inches d.b.|t. may be 
cut at the option of the purchaser. A roadside 
strip of variable width from 100-300 feet wide 
will be reserved from cutting except a light 
cutting of merchantable trees to be designated 
by the Forest Officer. Four to five larch trees 
20-24 d.b.h. are to be left on each acre for 
seed. 
H. Reproduction: no record. 
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I. Character of seed crops: no record. 
J. Slash disposal: Slash piled and burned on all 
but interior third of block. 
K. Accidental fires: None reported. 
L. Stand improvements: Residual funds used Coram 
Natural Regeneration Plots 1204-1207. 
M.' Photographs: no record. 
N. See cruise map. 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. Sale designation: Wilhelm and Son (Block B) 
11-3-42. 
B. Location: Parts of Sections 11, 12, 13, and 14, 
T. 30 N., R. 19 W., MPM, South Abbott Creek. 
C. Area cut over: 220 acres. 
D. Amount and value of cut by species: 
Value 
FBM 
Larch 1: 
D. Fir 
Spruce 
W. Pine 
Lodgepole_ 
Total Per acre Per M 
436,668 
44,910 
65,543 
5.600 
Stumpage Slash 
Total 
Total 2,140,522 
Period of cutting: 
7,203 $3.00 #4,757.40 $1,139.35 
1,994 3.00 1,316.00 329.00 
204 3.00 134.73 44.91 
293 4.00 262.17 65.54 
25 3.00 16.30 4.20 
9,729 $6,437.10 $1,633.00 
K-V 
109.66 
11.23 
16.33 
1.41 
E. 
F. 
G. 
11-1942 to 12-1944. 
Description of timber: Mature Larch—Douglas Fir 
stand with a scattering of lodgepole, spruce and 
white pine. Stand was fairly vigorous. 
Marking rules: Seventy-five per cent of the total 
volume in trees 16 inches d.b.h. and over. Trees 
not designated for reservation and which are be­
tween 14 and 16 inches d.b.h. may be cut at the 
option of the purchaser. A roadside strip along 
the main South Fork road from 100-300 feet wide 
will be reserved from cutting except for a light 
cutting of merchantable trees designated by the 
Forest Officer. Four to five larch trees 13 to 
24 inches d.b.h. are to be left for seed on each 
acre. 
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H. Reproduction: Upper limits of sale area had a 
heavy stand of advance reproduction.^, The road 
face portion had no appreciable amount of repro­
duction. 
I. Seed crops: No good seed year up to 1946. 
J. Slash disposal: Piled and burned around mill 
sets. 
K. Accidental fires: None reported. 
L. Stand improvement: Residual funds used, Coram 
Natural Regeneration Plots 1204-1207. 
M. Photographs: No record. 
N. Maps: See cruise data. 
X 
* 00 
-50-
RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. Sale designation: Ernest W. Hoyt (Block C) 
7-6-43. 
B. Location: P^rts of Sections 13 and 14, T. 30 N., 
R. 19 W., M.P.M., South Abbott Creek drainage. 
C. Area cut over: 233 acres. 
D. Amount and value of cut by species: 
Value 
FBM Stumpage Slash K-V 
Total Per acre Per M Total 
Larch 2,707,307 11,375 $3.00 $3,121.92 $2,030.49 $676.33 
D. Fir 291,302 1,224 3.00 373.91 213.43 72.33 
Spruce 224,369 945 3.00 674.61 224.33 56.22 
W. Pine 29,115 122 4.00 116.47 29.12 7.23 
Lodgepole 13.520 23 3.00 55.56 13.39 4.63 
Total 3,271,113 13,744 #9,342.47 $2,516.36 $317.79 
Penalty scale 492 high stump 123.00 
E. Period of cutting: 7-1943 to 12-1946. 
F. Description of timber: No record. 
G. Marking rules: Seventy-five per cent of the total volume 
in trees 16 inches d.b.lp. may be cut at the option of the 
purchaser. A roadside strip from 100 to 300 feet wide 
will be reserved from cutting except for a light cutting 
of merchantable trees designated by the Forest Officer. 
Four to five larch trees 18 to 24 inches d.b.h. are to be 
left for seed on each acre. 
H. Reproduction: No record. 
I. Seed crop: No record. 
J. Slash disposal: Slash piled and burned around mill sets. 
K. Accidental fires: None reported. 
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L. Stand improvement: Residual funds used, Coram 
Natural Regeneration Plots 1204-1207. 
M. Photographs: No record. 
N. Maps: See cruise map. 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. Sale designation: American Timber Co. (Block D) 
11-3-42. 
B. Location: Parts of Sections 11, 13, and 14, T. 30 
N., R. 19 W., M.P.M., South Abbott Creek. 
C. Area cut over: 230 acres. 
D. Amount and value of cut by species: 
Value 
FBM Stumpage 
Total Per acre Per M Total 
Slash K-V 
Larch 2,680,122 11,653 
D. Fir 251,269 1,092 
Spruce 273,150 1,188 
W. Pine 47,230 205 
P. Pine 600 2 
Total 3,252,371 14,141 
#3.00 $8,040.37 $2,010.09 $670.03 
3.00 
3.00 
4.00 
3.00 
753.80 
819.45 
188.92 
1.80 
188.46 
273.15 
47.23 
0-4? 
62.82 
68.28 
11.81 
0-1? 
$9,804*34 $2,519.38 $813.09 
E. Period of cutting: 11-1942 to 10-1943. 
F. Description of Timber: No record. 
G. Marking rules: Seventy-five per cent of the total 
volume in trees 16 inches d.b.h. and over. Trees 
not designated for reservation and which are be­
tween 14 and 16 inches d.b.h. may be cut at the 
option of the purchaser. A roadside strip along 
the main South Fork road from 100 to 300 feet wide 
will be reserved from cutting except for a light 
cutting of merchantable trees designated by the 
Forest Officer. Four to five larch trees 18 to 
24 inches d.b.h. are to be left for seed on each 
acre. 
H. Reproduction: No record. 
I. Seed crop: No record 
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J. Slash disposal: Piled and burned along roadside 
strip, around the mill settings and around K-V 
area (see discussion below). 
K. Accidental fires: None reported. 
L. Stand improvement: Plans—Area 1—Cut snags, 
cull trees, and second growth except larch and 
Douglas fir over 10 inches d.b.h. Pull fuel away 
from seed trees and lop where necessary. Broad­
cast burn. Area 2—Leave for control or check. 
Area %—Do a standard job of pile and burn. Pro­
tection strips to be piled and burned on either 
side of the broadcast burned area. 
Accomplishments—Felling was completed on Area 1, 
protection strips piled and burned, but broad­
cast burning was not completed. No record of 
costs. Areas 1 and 2 have now been designated 
as experimental plots 120&-A and 1203-B. 
M. Photographs: No record. 
N. Maps: See cruise data. 
/ x 
r ' 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. Sale designation: Ernest W. Hoyt (Block X) 
10-11-43. 
B. Location: Parts of Sections 2, 11, and 12, T. 30 
N., R. 19 W., M.P.M., Abbott Creek Drainage. 
C. Area cut over: 164 acres. 
D. Amount and value of cut by species: 
Value 
Per acre Per M Total 
10,894 #3.50 #6,253.10 #1,339.99 
2,527 3.50 1,450.62 310.85 
761 3.50 436.57 124.73 
118 3.50 67.66 14.50 
24 4.50 17.43 3.87 
6? 3.50 37.20 7.98 
14,389 #8,262.68 #1,802.02 
FBM Stumpage Slash K-V 
Total 
Larch 1,786,621 
D. Fir 414,460 ',450. ' 103.6i 
Spruce 124,733 31.19 
P. Pine 19,330 . 4.84 
W. Pine 3,872 .97 
Lodgepole 10.630 £ 2.66 
E. Period of cutting: 10-1943 to 9-1946. 
F. Description of timber: Mature larch—Douglas fir 
with a scattering of lodgepole, spruce, white 
pine. Age 200 *. Stand was losing volume. 
G. Marking rules: Seventy-five per cent of the total 
volume on the sale area in trees 16 inches d.b.h. 
and over. A roadside strip 100-300 feet wide 
along road will be reserved except for a light cut­
ting of merchantable trees designated by the 
forest officer. Four to five larch trees 18 to 
24 inches d.b.h. are to be left for seed on each 
acre. 
H. Reproduction: Advance reproduction poor. Subse­
quent reproduction comprised mostly of Douglas fir 
and scattering larch and spruce. 
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I. Seed crops: Good Douglas fir, but poor larch. 
J. Slash disposal: Approximately 32 acres of slash 
located in the central part of the sale area were 
piled and burned. 
K. Accidental fires: None reported. 
L. Stand improvement: Residual funds used on Coram 
Natural Regeneration Plots 1204-1207. 
M. Photographs: None. 
N. Maps: See cruise maps. 
• / 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION, OF SALE 
A. Sale designation: American Timber Co. (Block Y) 
10-11-43. 
B. Location: n£ of Section 11, t. 30 N., R. 19 V., 
M. P.M. 
C. Area cut over: 176 acres. 
D. Amount and value of cut by species: 
Value 
FBM Stumpage Slash K-V 
Total Per acre Per M Total 
Larch 2,724,800 15,482 
D. Fir 486,830 2,766 
Lodgepole 2,330 13 
Spruce 102.240 581 
Total 3,316,200 18,842 
$3.60 $9,809.27 $2,043.59 $681.20 
3.60 1,752.59 365.12 121.71 
3.60 8.39 2.33 0.58 
3.60 368.07 102.24 25.56 
$11,938.32 $2,513.28 $829.05 
E. Period of cutting: 10-1943 to 3-1944. 
F. Description of timber: Mature Larch—Douglas Fir 
forest. Age 200 t. Stand fairly vigorous. 
G. Marking rules: Seventy-five per cent of the trees 
total volume 16 inches d.b.h. and over. Trees not 
designated for reservation and which are between 
14 and 16 inches d.b.h. may be cut at the option 
of the purchaser. A roadside strip along the main 
South Fork road from 100-300 feet wide will be re­
served from cutting except for a light cutting of 
merchantable trees designated by the Forest Officer. 
Four to five larch trees 18 to 24 inches d.b.h. 
are to be left for seed on each acre. 
H. Reproduction: Very little reproduction. 
I. Character of seed crops: No good seed year from 
time of cutting to 1946. 
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J. Slash disposal: Information incomplete. Progress 
map shows slash on about half of the area piled 
but not burned. 
K. Accidental fires: None reported. 
L. Stand improvement: K-V money spent. No record of 
kind of work done. 
M. Photographs: No record. 
N. Maps: See cruise data. 
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RS-NRM 
SILVICULTURE 
Experimental Forests 
Coram 
Sales 
June, 1951 
RECORD OF CONDITION AT COMPLETION OF SALE 
A. 
B. 
Sale designation: 
11-17-43. 
Superior Building Co. (Block Z) 
Location: Parts of Sections 11 and 12, T. 30 N., 
R. 19 W., M.P.M., Abbott Creek Drainage. 
Area cut over: 275 acres. 
D. Amount and value of cut by species: 
Value 
FBM 
Total 
Larch 3,211,735 
D. Fir 913,217 
Lodgepole 1,608 
Spruce 118,299 
W. Pine 4,824 
P. Pine 3.450 
Stumpage Slash K-V 
Per acre Per M Total 
11,679 #2.50 #8,029.34 #2,408.80 #802.93 
3,321 2.50 2,283.04 684.91 228.30 
6 2.50 4.02 1.61 0.41 
430 2.50 295.75 118.30 29.57 
18 4.00 19.30 4.82 1.21 
12 3.00 10.35 2.59 0.87 
15,466 #10,641.80 1 13,221.03 $L,063.29 
E. Period of cutting: 11-1943 to 12-1945. 
F. Description of timber: No record. 
G. Marking rules: Seventy-five per cent of the total 
volume on the sale area in trees 16 inches d.b.h. 
and over. Trees between 14 and 16 inches d.b.h. 
which are not designated for reservation may be 
cut at the option of the purchaser. A roadside 
strip 100-300 feet wide along road reserved except 
for a light cutting of merchantable trees desig­
nated by the Forest Officer. Four to five larch 
trees 20-24 inches d.b.h. are to be left on each 
acre for seed. 
H. Reproduction: No record. 
I. Character of seed crops: No record 
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J. Slash disposal: No record of kind of work done 
or amount of money spent. 
K. Accidental fires: None reported. 
L. Stand improvement: Residual funds used Coram 
Natural Regeneration Plots 1204-1207. 
M. Photographs: No record. 
N. Maps: See cruise map. 
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